A LmnAnoss IS plasma amino acid concentrations have been observed in a variety of pathologic conditions. Iber et 01." noted increases in patients n,ith severe hepatic failure. In hemorrhagic, septic and cardiogenic shock, LnBrosse ef (11.' found that plasma levcls of some individual amino acids were significantly increased, while others were significantly decreased. Man et al.1° reported decreased plasma levels of a-amino nitrogen follo\ring operation, and Everson and Fritsche14 noted a significant decrease in the mean total plasma concentration of the ten essential amino acids on the first postoperative day in surgical patients and after 2 hours of ether anesthesia in dogs. Ho\vever, Lurje:' found elevated levels of blood amino nitrogen in patients subjected to severe surgical trauma and obsenwl that these increases were absent or mud1 less markcd when the nerve supply to the liwr \\as partially or totally blocked by paravertebral or splanchnic anesthesia.
In a study of five open-heart surgical patients Dimililer and TronP noted a steady increase in the plasma concentration of amino acids during cardiopulmonary b p n s s and for the first 4 hours after bypass, followed by a gradual return to normal levels over the next 2 to 3 days. They also observed a marked increase in most amino acids when dog blood was pumped in oitro." They proposed that these increases might be due either to a breakdown of plasma proteins resulting from the mechanical trauma of pumping or to the release of proteolytic enzymes From the Graduate Department of Surgery, School of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania from the blood that could utilize denatured plasma protein as a substrate to produce amino acids. The liberation of amino acids and peptides from fatty substances or other constituents of the blood was also hypothesized.' Fat emboli have been found in various organs following cardiopnlmonary bypass." Lee et nl.Vemonstrated significant denaturation of plasma proteins by disc, bubble and screcn oxygenators. The present investigation was undertaken to ewluate possible amino acid alterations associated with openheort surgery. An understanding of such processes may prove useful in tlic development of safer methods of prolonged perfusion.
Methods
The extracorporeal apparatus used in all of the experiments consisted of a roller pump with a bubble oxygenator (Bentley, Inc., Santa Clara, Calif.) and sterile Tygon tubing. Twelve in oitro studies were performed with and without oxygenation. The pump was primed with (1) 500 ml. of 5% dextrose in saline and 500 ml. of heparinized human fresh whole blood, or (2) amounts of red cells, buffy coat, plasma or combinations of these blood components equivalent to that obtained from 5M) ml. of blood, with enough 5% dextrose in saline to keep the volume constant. Circulation was carried out for 4 hours at room temperature at flow rates ranging from 1000 to 1500 ml./min. Samples obtained before and ever). 30 minutes during the experimental period were analyzed for plasma a-amino nitrogen and hemoglobin concentrations. An equal volume of each prime was kept in identical, sterile Tygon tubing for 4 hours, and samples
